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(54) Vehicle and open roof construction 

(57) A vehicle having an open roof construction for 
opening an opening (1) in its fixed roof (2), comprises 
at least one closure element (4) which is movably sup- 
ported. The closure element is movable between a 
closed position for closing the roof opening, and an 
open, reanvard position for being at least partially above 
the roof area behind the roof opening, in which the roof 
opening is at least partially released. There is at least 
one front longitudinal guide track (6) extending at least 
along the roof opening (1), whereas a rear longitudinal 
guide track (7) is mounted at least substantially rear- 



ward of the roof opening. The closure element (4) is sup- 
ported near its front side by a front support (8) which Is 
movably guided by said front longitudinal guide track (6) 
and which is supported rearwards thereof by a lifting de- 
vice comprising a guiding device for engagement in said 
rear longitudinal guide track (7) upon reanward move- 
ment of the closure element. The lifting devbe and the 
guiding device are integrated and are constructed as a 
height-adjustable, in particular rotatable, element (9) 
which has a forcing mechanism (1 3) determining wheth- 
er the movable element (9) acts either as the lifting de- 
vice or the guiding devbe. 
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Description 

[0001 ] The present Invention relates to a vehicle hav- 
ing an open roof construction in accordance with the 
preamble of claim 1. 

[0002] Such an open roof construction Is Icnown, for 
example from DE-C-42 38 944, DE-C-42 38 945, WO-A- 
98/14342 or WO'A-00/29235. 
[0003] The object of the present Invention Is to provide 
a new open roof construction of the kind referred to In 
the introduction. 

[0004] In order to accomplish that objective, the open 
roof construction according to the invention is charac- 
terized by the features defined in the characterizing por- 
tion of claim 1. 

[0005] Due to the features of the invention, there Is 
created a relatively simple construction wherein the 
height-adjustable element Is adopted to act both as the 
lifting device and as the guiding device. A separate forc- 
ing mechanism detemriines the transition between both 
movements, so that two separate movements are ob- 
tainable. 

[0006] Preferably, the rotatable element substantially 
rotates when It acts as the lifting device and substantially 
slides when it acts as the guiding device, the forcing 
mechanism detemriining the transition between both 
movements. 

[0007] In this embodiment, there Is substantially rotat- 
ing and substantially sliding movement of the rotatable 
element, so that the rear side of the closure element can 
first be lifted upwards before It Is slid reanvardly 
[0008] The driving slide includes at least a part of the 
forcing mechanism. For example, the forcing mecha- 
nism includes a guide curve on the driving slide extend- 
ing at least In vertical direction and engaging the rotat- 
able element, whereas It Is prefen-ed that the forcing 
mechanism further includes a stationary forcing guide 
oriented at an angle to the guide curve of the driving 
slide and being in engagement with the rotatable ele- 
ment 

[0009] In this embodiment, the forcing mechanism in- 
cludes crossing curves detemriining the motion of the ro- 
tatable element depending on that displacement of the 
driving slide. Such forcing mechanism is very simple in 
construction. 

[0010] Preferably, the driving slide Is in constant en- 
gagement with the rotatable element, and the front lon- 
gitudinal guide track Is extended reanwards of the roof 
opening, said front longitudinal guide track having an 
overlying longitudinal opening which may be covered by 
a sealing means which is deformable for allowing pas- 
sage of the rotatable element. 

[0011] This embodiment has the advantage that no 
transitions of parts from one member to another have to 
take place, since the driving slide remains In constant 
engagement with the rotatable element. This leads to a 
very reliable structure since points of transition are a 
cause for failure and require special measurements to 



ensure a proper transition, this will lead to a more ex- 
pensive structure. 

[0012] It is preferred that the front support is in en- 
gagement with a front guide curve provided on a front 

5 slide which Is connected to the driving unit and guided 
In the front longitudinal guide track, and is also In en- 
gagement with a front stationary forcing guide curve, 
said front guide curve extending at least partly in vertical 
direction, and said front stationary forcing guide curve 

10 having a front portion at an angle to the front longitudinal 
guide track and a rear portion extending substantially 
parallel to the front longitudinal guide track. 
[0013] As a result, there is created a simple means to 
adjust the height of the front side of the closure element. 

'5 [0014] The Invention will hereafter be explained in 
more detail with reference to the drawings, showing In 
a very simple form the principles of an embodiment of 
the open roof construction according to the Invention. 
[0015] Fig. 1 is a plan view of a vehicle roof comprising 
^ the embodiment of the open roof construction according 
to the invention. 

[0016] Fig. 2-7 are side view sketches illustrating the 
operation of the embodiment of the open roof construc- 
tion according to the Invention. 
^5 [0017] Fig, 8 is an enlarged sectional view according 
to the llne VIII-VIII in Fig. 1. 

[0018] The drawingsshow an embodiment of an open 
roof construction for a vehicle, in particular a motor ve- 
hicle such as a passenger car. As is shown In Fig. 1 , this 

30 vehicle Is provided with an opening 1 in its fixed roof 2, 
whereby It Is noted that said fixed roof 2 may eltherfomi 
part of the vehicle or of the open roof construction itself, 
which in that case makes up the entire roof of the vehi- 
cle. The fixed roof 2 may consist of an Integral part of 

35 the vehicle or of one or more (transparent) panels, which 
may be removable or form a separate adjustable roof 
element. 

[0019] The open roof construction comprises a sta- 
tionary part, such as a frame 3, and a closure element, 
in this case In the fomi of a rigid and preferably trans- 
parent panel 4, for example made of glass or of plastic 
material, which is movably supported by frame 3. In this 
embodiment, panel 4 is movable between a closed po- 
sition, in which roof opening 1 is closed and panel 4 is 
at least substantially coplanar with the fixed roof 2, and 
an open position, in which panel 4 occupies a rearward 
position, at least partially above fixed roof 2, in which a 
very large part of opening 2 is cleared. 
[0020] An adjusting mechanism 5 is provided on each 

50 longitudinal side of panel 4 for effecting the movements 
of panel 4. The mechanism 5 is driven by a driving unit 
including a driving element, such as a driving cable 30 
and a manual actuator, such as a crank, or a motor such 
as an electric motor 31 , for driving the cable. The mech- 

55 anism 5 supports panel 4 and Is at least partially guided 
In a front longitudinal guide track 6. which fomns part of 
or is mounted on frame 3. The front longitudinal guide 
track 6 not only extends along the side edge of roof 
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opening 1 , at a lower level than fixed roof 2, but Is also 
extended rearwardly to the area of the roof 2 behind the 
roof opening 1. Furthemnore, a rear longitudinal guide 
track 7 is provided, namely at the fixed roof, substantially 
rearward of the roof opening 1 and at a higher level than 
the first longitudinal guide track 6. 
[0021] The panel includes a front support 8 and a rear 
support 9. They are both in engagement with a driving 
slide 16 which is guided in the front longitudinal guide 
tracks. 

[0022] As is shown in fig, 2-7, the rear support 9 is 
constructed as a rotatable element which can act both 
as lifting device and a guiding device for moving the rear 
side of the panel In vertrcal direction and for guiding the 
panel 4 at its rear-side during a sliding movement there- 
of above the fixed roof of the vehicle. The rotatable el- 
ement 9 has three engagement members, such as pins: 
a first engagement member 1 0 being connected, for ex- 
ample pivotally connected, to the panel 4, a second en- 
gagement member 11 engaging In the rear long longi- 
tudinal guide track 7 and a third engagement member 
12 which is guided by a forcing mechanism 13. The en- 
gagement members are arranged in a triangular posi- 
tion with respect to each other. 
[0023] The forcing mechanism 1 3 detennines wheth- 
er the rotatable element 9 acts as the lifting device or 
as the guiding device so as to Impose a height-adjust- 
ment to the panel 4 or a sliding motion. The forcing 
mechanism includes a curve 14 in the driving slide 16, 
in this case a slot in which the third engagement member 
12 engages. Curve 14 Is substantially straight and ex- 
tends in vertical direction (and/or perpendicular to the 
front longitudinal guide track), although other curve 
shapes are very well conceivable depending on the de- 
sired movement, 

[0024] A second part of the forcing mechanism 1 3 is 

a stationary forcing guide 15 oriented at an angle to the 
guide curve 14 in the driving slide 16. The stationary 
forcing guide 15 is In engagement with the rotatable el- 
ement 9, particularly through the third engagement 
member 12. For example, the third engagement mem- 
ber 12 is a pin extending in transverse direction from 
both sides of the driving slide 16, one half of which en- 
gages in the guide curve 14 and the other half In the 
stationary forcing guide 15. Also other arrangements 
are possible. The stationary forcing guide 15 connects 
at its rear upper end to a guide extension 1 7 which coin- 
cides with or is parallel to the rear longitudinal guide 
track 7 of the first engagement member 10. 
[0025] In the embodiment as shown, the rear longitu- 
dinal guide track 7 extends parallel to the front longitu- 
dinal guide track 6 extending underneath, so that when 
the third engagement member 12 has arrived In the 
guide extension 17, the third engagement member 12 
will be locked at the upper end of the guide curve 1 4 and 
thus the rotatable element 9 will be blocked against ro- 
tation and will act as a guiding device for the sliding 
movement of the panel 4. 



[0026] In order to enable the rotatable element 9 to 
move to a position behind the roof opening 1 , there is 
created a longitudinal opening 18 extending parallel to 
the guide tracks 6 and 7 and allowing passage of the 
5 rotatable element 9 so that it can extend from the panel 
4 to the driving slide 1 6. As a result the rotatable element 

9 can be in constant engagement with the driving slide 
16 although the driving slide has no supporting function 
when the third engagement member 12 is In the guide 

10 extension 1 7. A split seal 1 9 or the like in the longitudinal 
opening 18 seals or visually covers the opening but is 
defomiable to allow passage of the rotatable element 9, 
as is illustrated in Fig. 6. 

[0027] The front support 8 is in engagement with the 

15 driving slide 16 through a front guide curve 20, which is 
a slot In this embodiment. For that purpose, the front 
support is a front engagement member, here in a form 
of a transverse pin 21 . The front engagement member 
.21 is also In engagement with a front stationary forcing 

^ guide 22. The front guide cun^e 20 includes a front por- 
tion 23 which is oriented steeply upwardly in forward di- 
rection, and a connected rear portion 24 which is sub- 
stantially parallel to the front longitudinal guide track 6. 
The front stationary forcing guide 22 has a front portion 

2s 25 at an angle to the front longitudinal guide track 6 and 
a rear portion 26 extending substantially parallel to the 
front longitudinal guide track 6. 
[0028] The operation of the open roof construction will 
be explained with reference to fig. 2-7. 

30 [0029] In fig, 2, the panel 4 is In Its closed position. In 
this position, the front engagement member 21 of the 
front support 8 is positioned at the rear end of the rear 
portion 24 of the front guide curve 20 and the driving 
slide 1 6. It is also positioned near the lower front end of 

35^ the front stationary forcing guide 22, partlculariy in the 
front portion 25 thereof. The third engagement member 
12 of the rotatable element 9 is positioned at the lower 
end of the rear jguide curve 1 4 in the driving slide 1 6 and 
thus the rotatable element 9 is rotated maximally down- 

40 wardly. It is positioned near the front end of the rear sta- 
tionary forcing guide 1 5. The first engagement member 

1 0 is positioned near the front end of the rear longitudi- 
nal guide track 7. Although not shown, the driving slide 
1 6 will be positioned with its front end near the front end 

45 of the front longitudinal guide track 6. 

[0030] In fig. 3 the driving slide 1 6 has been displaced 
reanwardly, for example circa 10 mm. The front guide 
curve. 20 moves with respect to the front engagement 
member 21 of the front support 8 but due to the fact that 

so this rear portion 24 of the front guide cun/e 20 extends 
parallel to the front longitudinal guide track 6 (and front 
portion 25 at an angle) the front engagement member 
21 does not move in horizontal and vertical directions. 
[0031] At the rear side of the panel 4, the third en- 

55 gagement member has been forced to move through the 
stationary forcing guide 15 due to the movement of the 
driving slide 1 6 and the engagement of the third engage- 
ment menf)ber 12 with the driving slide 16. The third en- 
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gagement member 12 is allowed to move upwardly to 
the stationary forcing guide 15 due to the guide curve 
14 which allows; for an upward movement. The move- 
ment of the third engagement member 12 through the 
stationary forcing guide 15 causes the rotatable mem- 5 
ber 9 to rotate around the first engagement member 10 
which is positioned in the rear longitudinal guide track 
7. As a result, the rotatable element 9 and consequently 
the second engagement member 1 1 is rotated upwardly. 
The second engagement member 11 tilts the panel 4 io 
upwardly. 

[0032] In fig. 4, the driving slide 1 6 has been slid rear- 
wardly to such an extent that the third engagement 
number 1 2 has arrived at the transition between the sta- 
tionary forcing guide 1 6 and the guide extension 1 7, and is 
also at the upper end of the rear guide curve 14 and 
driving slide 16. The panel 4 Is now In Its upward tilting 
position, since the guide extension 17 extends parallel 
to the front longitudinal guide track 7 and to the rear lon- 
gitudinal guide track 7. Thus, upon further rear move- 20 
ment of the driving slide 1 6, the rotatable element 9 will 
be locked against further rotation and will act as the 
guiding device for the panel 4. The front engagement 
member 21 of the front support 8 has an-ived at the tran- 
sition between the front and rear portions 23 and 24 of 25 
the front guide curve 20. 

[0033] Fig. 5 shows a further reanwardly slid position 
of the driving slide 16 in which the third engagement 
member 12 is sliding through the guide extension 17, 
whereas the front engagement member 21 is sliding so 
through the upwardly extending front portion of the front 
guide curve 20. This front portion 23 of the front guide 
curve 20 allows a movement of the front engagement 
member 21 through the front portion 25 of the front sta- 
tionary forcing guide 22 so that the panel not only moves 35 
rearwardly, but the front side of the panel 4 also move 
slightly upwardly. 

[0034] In fig. 6 the front engagement member 21 has 
arrived at the transition from the front portion 25 to the 
rear portion 26 of the front stationary forcing guide 22 40 
and at the upper end of the front portion 23 of the front 
guide curve 20 in the driving slide 16. The front side of 
the panel 4 has now amved in its upper position. 
[0035] A further rearward displacement of the driving 
slide 1 6, as shown in fig. 7, will cause a reanA^ard sliding 45 
movement of the panel 4, in which the driving slide 16 
moves below the fixed roof 2, whereas the panel 4 
moves over the fixed roof 2. The panel 4 is held In a very 
stable and reliable manner by the front support 8 and 
the rear rotatable element 9. so 
[0036] The return movement of the panel 4 to the 
front, closed position will be effected in an opposite man- 
ner. 

[0037] From the foregoing it will be clear that the in- 
vention provides a very simple, yet robust and reliable 55 
support and actuating mechanism for the closure ele- 
ment. 

[0038] The invention is not restricted to the exemplary 



embodiment as described above and shown in the 
drawing, which can be varied in several ways without 
departing from the scope of the claims. For example, It 
Is possible that the height-adjustable element makes a 
sliding movement in vertical height, or a combined slid- 
ing and rotating movement. 



Claims 

1. Vehicle having an open roof construction for open- 
ing an opening (1) in Its fixed roof (2), comprising a 
stationary part (3) attached to the vehicle roof and 
at least one closure element (4) which is movably 
. supported by said stationary part and which can be 
adjusted by means an adjusting mechanism (5) In- 
cluding a driving slide (1 6), wherein said closure el- 
ement Is movable between a closed position for 
closing the roof opening, and an open, rearward po- 
sition for being at least partially above the roof area 
behind the roof opening, in which the roof opening 
Is at least partially released, wherein said stationary 
part (3) is fitted with at least one front longitudinal 
guide track (6) extending at least along the roof 
opening (1 ), whereas a rear longitudinal guide track 
(7) is mounted at least substantially rearward of the 
roof opening, the closure element (4) being support- 
ed near Its front side by a front support (8) which is 
movably guided by said front longitudinal guide 
track (6), and which is supported reanwards thereof 
by a lifting device comprising a guiding device for 
engagement in said rear longitudinal guide track (7) 
upon rearward movement of the closure element, 
characterized in that the lifting device and the 
guiding device are integrated and are constructed 
as a height-adjustable, in particular rotatable, ele- 
ment (9) which has a forcing mechanism (13) de- 
tenninlng whether the movable element (9) acts ei- 
ther as the lifting device or the guiding device, 

2. A vehicle according to claim 1 , wherein the rotatable 
element (9) substantially rotates when it acts as the 
lifting device and substantially slides when It acts 
as the guiding device, the forcing mechanism (13) 
detemrilning the transition between both move- 
ments. 

3. A vehicle according to any one of the preceding 
claims, wherein the driving slide (16) includes at 
least a part of the forcing mechanism (13). 

*. A vehicle according to claim 3, wherein the forcing 
mechanism (13) Includes a guide curve (14) on the 
driving slide (16) extending at least in vertical direc- 
tion and engaging the rotatable element (9). 

>. A vehtele according to claim 4, wherein the forcing 
mechanism (13) further includes a stationary fore- 
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Ing guide (15) oriented at an angle to the guide 
curve (14) of the driving slide (16) and being in en- 
gagement with the rotatable element (9). 

6. A vehicle according to claim 5, wherein the station- 
ary forcing guide (15) connects at its rear upper end 
to a guide extension (17) parallel to or coinciding 
with the rear longitudinal guide track (7). 



tion, and a connected rear portion (24) which Is sub- 
stantially parallel to the front longitudinal guide track 
(6). . 

5 14. An open roof construction for use in the vehicle ac- 
cording to one of the preceding claims. 



7. A vehicle according to any of the preceding claims, io 
wherein the rotatable element (9) has three en- 
gagement members, a first engagement member 
(10) being connected to the closure element (4), a 
second engagement member (11) engaging in the 
rear longitudinal guide track (7), and a third engage- 15 
ment member (12) being guided by the forcing 
mechanism (13). 

8. A vehicle according to claim 7, wherein the station- 
ary forcing guide (15) and the guide curve (14) of 20 
the driving slide (16) are in engagement with the 
third engagement member (12) of the rotatable el- 
ement (9). 

9. A vehicle according to claim 7 or 8, wherein the en- 25 
gagement members (10-12) are positioned in a tri- 
angular position with respect to each other. 

10. A vehicle according to any of the preceding claims, 
wherein the driving slide (1 6) is in constant engage- 30 
ment with the rotatable element (9), and the front 
longitudinal guide track (6) is extended reanwards 

of the roof opening (1 ), said front longitudinal guide 
track (6) has an overlying longitudinal opening 
which may be (1 8) covered by a sealing means (1 9) 35 
which is defomriable for allowing passage of the ro- 
tatable element (9). 

11. A vehicle according to any of the preceding claims, 
wherein the front support (8) is In engagement with 40 
a front guide curve (20) provided on a front slide 
which Is connected to the driving unit and guided In 

the front longitudinal guide track (6), and Is also In 
engagement with a front stationary forcing guide 
curve (22), said front guide curve (20) extending at 45 
least partly In vertical direction, and said front sta- 
tionary forcing guide curve (22) having a front por- 
tion (25) at an angle to the front longitudinal guide 
track (6) and a rear portion (26) extending substan- 
tially parallel to the front longitudinal guide track (6). so 

12. A vehicle according to claim 11, wherein the front 
slide having the front guide curve (20) is part of the 
driving slide (16). 

55 

13. A vehicle according to claim 11 or 12, wherein the 
front guide curve (20) includes a front portion (23) 
which is oriented steeply upwardly in forward direc- 
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